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FIG. 1. The pseudoscalar-pole contribution to hadronic light-
by-light scattering. The shaded blobs represent the transition form
factor Fp,,+(q7.¢3), where P = 7% n,1'.

Another model for the TFF, which was intensively used in the literature [80,81,84] is the so called LMD+V (lowest
meson dominance + vector) parameterization [85]. It incorporates certain short-distance constraints from the operator
product expansion and has the following form

LMD+V 2 L Q7Q5(Q7 + QF) — haQ7QSF + hs(Qf + QF) — hy
Foo 7 (=Q - ) =53 2 V(02 2 V(02 2 V(02 2y (60)
4 3 (Q] + Mv] )(Q] + Mv2 )(Qz + le )(Qz + Mvz)

The values of the parameters used for the 7° in Refs. [80,81] are given by:
My, = M, = 0.7755 GeV,
My, = M, = 1.465 GeV,
h, = —10.63 GeV?,
hs = (6.93 £ 0.26) GeV?,

3M{My 41 0,
hy = —— %2 — _14.83 GeVP, hy=——12 et

A 2f2 F, ratm’



TFF expansion to O(Q°):

FTFF(_QIZ’ - sz) -

1= (01 +02) +5 (0! +0f) +c0203 +d (0 +05) +¢ (0}3 +0708) + ...

4m2F
2 2 oy, 2 2 4 4 212 6 6 4,12 24
Frpp(=07, — 0y) = P ll—a(Ql+Q2)+b(Q1+Q2)+CQ1Q2+d(Q1+Q2)+e( 1Q2+Q1Q2)+“°]
11 ks .
a = -+ + = 1.66147 GeV
PR
1 1 1 hs 1 1 4
b = -+ + -+ -+ =2.76210 GeV
Mt mE ez T \ 2 T M3

2
11 hy hsf 1 1 Py
¢ = + +242 + = 3.25890 GeV
M2 mMz) Th T T\ M2 M3

d = —4.59252 GeV~°

e = —5.58285 GeV~°



Compare HLbL integrals for Q7 < 0.1 GeV?, Q7 < 0.1 GeV? for

(i) the full LMD+V form factor and (ii) the O(Q°) low Q2 expansion
(labeled TFF here)

Integral 1 (LMD+V): .0163223 : 1.95857e-06
Integral 2 (LMD+V): . 000982305 : 1.9348%e-07
Integral 1 (TFF) : .0166974 : 1.81352e-06
Integral 2 (TFF) : .000993877 : 2.16397e-07

Final LMD+V : .16875e-10
Final TFF - .2172e-10

% Error = 2.23397




Use simulated data to determine sensitivity to the low Q2 parameters

. Fix "d" and “e" from O(Q®) expansion of LMD+V TFF
 Fit "a", "b" and "c" to our data

Simulation:
i. Use values for a, b, ¢, d and e to produce pseudo-data
ii. Fit pseudo-data to obtain errorsina, b and ¢

iii. Propogate errors in a, b and ¢ back into the HLbL

. . . . .0
calculation: find projected error in abeL’”



